AppL No. 10/628,191 

Amdt. Dated August 29, 2005 

Reply to Office Action of April 28, 2005 

Amendments to the Specification; 

Please replace the originally-filed Abstract with the following amended Abstract: 
A cutter element for a rolling cone bit is disclosed having includes a cutting surface 
presenting having front and back surfaces, a pair of flanking surfaces that intersect in a rounded 
nose that is offset from the central axis of the cutter element's base. At least one flanking surface 
includes a concave region. The back surface presents a generally wedge-shaped top profile.-fmdj 
preferably, a wedg e shaped side profil e so as to enlianc e formation removal by allowing a relativ e ly 
sharp leading edge of the ins e rt to p e n e trate d e eply into die formation before tlie wid e r, trailing 
portion acts on the formation . 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1 . (Ciirrently Amended) A cutter element for a drill bit comprising: 
a base portion having a central axis; 

a cutting portion extending from said base portion and having a cutting surface 
terminating in a rounded nose that is spaced apart from said central axis, said cutting surface 
including a front surface, a back surface, and a pair of flanking surfaces extending from said base 
and intersecting at said nose; 

wherein at least one of said flanking surfaces includes a concave region having an 
inverted radius that lies in a plane perpendicular to said central axis of said base: and 

wherein said back siurface slopes from said nose to said base portion and is broader 
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adjacent to said base than adjacent to said nose, said back surface forming a wedge-shaped top 
cutting profile of said cutting surface. 

2. (Original) The cutter element of claim 1 wherein said cutting surface includes a 
wedge-shaped side profile. 

3. (Original) The cutter element of claim 2 wherein each of said flanking surfaces 
includes a concave region. 

4. (Original) The cutter element of claim 3 wherein said nose includes a spherical radius 
R. 

5. (Original) The cutter element of claim 3 wherein said side profile has a first segment 
with radius Ri adjacent to said nose, a middle segment with a radius R2 that is greater than Ri, 
and a trailing segment with a radius R3 that is greater than R2. 

6. (Original) The cutter element of claim 3 wherein said side profile has a first segment 
with radius Ri adjacent to said nose, a middle segment with a radius R2 that is greater than Ri, 
and a trailing segment with a radius R3 that is greater than Ri and less than R2. 

7. (Currently Amended) The cutter el e ment of claim 3 A cutter element for a drill bit 
comprising: 

a base portion having a central axis: 

a cutting portion extending firom said base portion and having a cutting surface 
temiinating in a rounded nose that is spaced apart from said central axis, said cutting surface 
including a wedge-shaped side profile and a front surface, a back siu-face. and a pair of flanking 
surfaces extending firom said base and intersecting at said nose: 

wherein at least one of said flanking surfaces includes a concave region: 
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wherein said back surface slopes from said nose to said base portion and is broader 

adjacent to said base than adjacent to said nose, said back surface fonning a wedge-shaped top 
cutting profile of said cutting surface: and 

wherein said top cutting profile has a first segment with radius R adjacent to said nose, a 
second segment with a radius Rb that is greater than R, and a third segment Ra having an 
inverted radius, said third segment being positioned at a location that is between said first and 
second segments. 

8. (Original) The cutter element of claim 2 wherein said concave region has an elongate 
shape extending generally in a direction toward said nose. 

9. (Origmal) The cutter element of claim 2 wherein said back surface is synraietrical 
about a plane of symmetry that bisects said back surface, the intersection of said plane of 
symmetry and said back surface defining a crown line, and wherein said back surface is 
continuously contoured from said crown line to the intersection of said back surface and said 
flanking surfaces. 

10. (Original) The cutter element of claim 9 wherein said back sxurface is continuously 
contoured from said nose to said base. 

11. (Original) The cutter element of claim 1 wherein said base portion includes an outer 
surface defining the outer profile of said base, and wherein nose is set back from said outer 
profile by a distance D. 

12. (Currently Amended) The cutter element of claim 11 wherein said nose includes a 
spherical radius R. and wherein said distance D is at least equal to said radius R. 

13. (Currently Amended) The cutter element of claim 4- 7 wherei n said top profile has a 
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w e dg e ratio of at l e ast 3 to 1 said cutting surface includes a side profile having a first segment 
with radius Rj^ adjacent to said nose, a middle segment with a radius R2. and a trailing segment 
with a radius wherein R? and R^ are greater than R} and wherein R^ does not equal R^ . 

14. (Original) The cutter element of claim 13 wherein said top profile has a wedge ratio 
of at least 5 to 1. 

15. (Original) The cutter element of claim 1 wherein said top profile is pear-shaped. 

16. (Original) The cutter element of claim 1 wherein said top profile has a generally 
triangular shape. 

17. (Original) The cutter element of claim 1 wherein said base portion includes an outer 
surface defining the outer profile of said base, and wherein said nose extends beyond said outer 
profile by an extension length E. 

1 8. (Currently Amended) A cutter element for a drill bit comprising: 

a base portion having a central axis and a cutting portion extending firom said base 
portion, said cutting portion having a cutting surface including a fi"ont surface, a back surface, 
and a pair of flanking surfaces between said front and back surfaces, said fi-ont, back, and 
flanking surfaces converging together to form a nose on said cutting surface; 

wherein said nose spaced fi-om said central axis; 

wherein at least one of said flanking surfaces includes a region that is concave having an 
inverted radius that lies in a plane perpendicular to said central axis of said base portion : and 

wherein said back surface has a leading end at said nose and a trailing end opposite from 
said nose, said back siu'face being wider at a location adjacent to said trailing end than at said 
leading end and being generally wedge-shaped as viewed from above. 
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19. (Original) The cutter element of claim 18 wherein said back surface has a wedge 
ratio of at least 3 to 1. 

20. (Original) The cutter element of claim 19 wherein said top cutting profile is generally 
triangular-shaped. 

21. (Original) The cutter element of claim 19 wherein said top cutting profile is generally 
pear-shaped. 

22. (Currently Amended) The cutt e r olement of claim 19 A cutter element for a drill bit 
comprising: 

a base portion having a central axis and a cutting portion extending from said base 
portion, said cutting portion having a cutting surface including a front surface, a back surface, 
and a pair of flanking surfaces between said front and back surfaces, said front, back, and 
flanking surfaces converging together to form a nose on said cutting surface: 

wherein said nose is spaced from said central axis; 

wherein at least one of said flanking surfaces includes a region that is concave: and 

wherein said back surface has a leading end at said nose and a trailing end opposite from 

said nose, said back surface being wider at a location adjacent to said trailing end than at said 
leading end and being generally wedge-shaped as viewed from above; and 

wherein said cutter element includes a t op cutting profile has -having a first segment with 

radius R adjacent to said nose, a second segment with a radius Rb that is greater than R, and a 
third segment Ra having an inverted radius, said third segment being positioned at a location that 
is between said first and second segments. 

23. (Original) The cutter element of claim 22 wherein said top cutting profile has a 
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wedge ratio of 5 to 1 or greater. 

24. (Original) The cutter element of claim 18 wherein said back surface slopes away 
from said nose toward said trailing end, said cutting surface having a generally wedge-shaped 
side profile. 

25. (Original) The cutter element of claim 24 wherein said cutting surface is symmetrical 
about a plane of symmetry that bisects said back surface, the intersection of said plane of 
symmetry and said back surface defining a crown line, wherein said back surface slopes down 
and away from said crown line as said back surface extends between said crown line and the 
intersection of said back and said flanking surfaces. 

26. (Currently Amended) The cutter element of claim 24-22 wherei n each of said flanlcing 
surfaces includ e s a concav e r e gio n said cutting surface includes a side profile having a first 
segment with radius R \ adjacent to said nose, a middle segment with a radius R?, and a trailing 
segment with a radius R^ wherein R^ and R^ are greater than Ri and wherein R? does not equal 
El. 

27. (Original) The cutter element of claim 24 wherein said base portion includes an outer 
surface defining the outer profile of said base, and wherein said nose is set back from said outer 
profile of a distance D. 

28. (Original) The cutter element of claim 24 wherein said base portion includes an outer 
surface defining the outer profile of said base, and wherein said nose extends beyond said outer 
profile by an extension length E. 

29. (Currently Amended) A drill bit having a nominal gage diameter for drilling a borehole 
in earthen formations, said bit comprising: 
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a bit body having a bit axis; 

at least one rolling cone cutter rotatably mounted on said bit body and having a plurality 
of cutter elements disposed in spaced-apart circumferential rows; 

a gage row of cutter elements having cutting portions extending to full gage diameter for 
cutting the comer of the borehole; 

an inner row of cutter elements disposed radially inboard of said gage row for cutting the 
borehole bottom, said inner row cutter elements having a base with a central axis retained in said 
cone cutter, and a cutting portion extending from said base; 

wherein a plurality of said inner row cutter elements have a cutting surface that includes a 
front surface, a back surface, and a pair of flanking surfaces between said front and back 
surfaces, said front, back, and flanking surfaces converging together to form a nose on the cutting 
tip of said cutting sxuface; 

wherein said nose of said cutting surface and is spaced from said central axis, and 

wherein at least one of said flanking surfaces includes a region that is concave having an 
inverted radius that lies in a plane perpendicular to said central axis of said base portion : and 

wherein said back surface has leading end at said nose and a trailing end opposite from 
said nose, said back surface being wider at a location adjacent to said trailing end than at said 
leading end and being generally wedge-shaped as viewed from above looking along said central 
axis. 

30. (Original) The drill bit of claim 29 wherein said back surface is at least three times 
wider at a location adjacent to said trailing end than it is at said leading end. 

31. (Original) The drill bit of claim 30 wherein each of said flanking surfaces includes a 
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region that is concave, and wherein said nose includes a spherical radius. 

32. (Original) The drill bit of claim 31 wherein said plurality of inner row cutter 
elements are positioned in said cone cutter such that said front surface of said cutting surface 
engages the formation material before said back surface. 

33. (Original) The drill bit of claim 31 wherein said concave regions are elongate and 
extend generally from the cutter element base toward said nose and away from said central axis 
of said cutter element base. 

34. (Original) The drill bit of claim 30 wherein the intersection of said back surface with 
said front and flanking surfaces forms a top cutting profile of said cutting surface that is generally 
triangular-shaped. 

35. (Original) The drill bit of claim 30 wherein the intersection of said back surface with 
said front and flanking surfaces forms a top cutting profile of said cutting surface that is generally 
pear-shaped. 

36. (Original) The cutter element of claim 29 wherein said cutting surface is crestless. 
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